Objective. To observe the curative effect of VAWI on Xinjiang Uygur patients with silicosis fibrosis. Methods. After we diagnosed the 40 patients with the first phase of silicosis, we randomly divided them into two groups: the basic treatment group (group A, = 20) and the VAWI group (group B, = 20). At the same time, we selected the age-matched healthy patients ( = 20). We applied the combined protein chip with SELDI-TOF-MS to carry out the serum analysis. The data were analyzed throughout data preprocessing, difference in PEAK screening, hierarchical cluster analysis, and Principal Component Analysis (PCA). We built decision tree model and predict the difference between the PEAK corresponding proteins. Results. The proteins peaks corresponding to name, predicted protein, and gene name were as follows: M2001 69, amyloid beta a4 protein, APP, and M2017 02, amyloid beta a4 protein, APP. The different expression of proteins in patients with silicosis was found before and after with VAWI treatment. The predicted proteins were as follows: M1982 50, amyloid beta a4 protein, APP; M3164 50, fibrinogen alpha chain frag, FGA; M3379 28, fibrinogen alpha chain frag, FGA; and so on. Conclusion. VAWI presented curative effect on patients with silicosis fibrosis via the alternation of proteins expression in serum.
Introduction
The mechanism of pneumoconiosis is a long-term inhalation of productive dust which leads to the pulmonary fibrosis. It is one of the most serious occupational disease hazards in China. Pneumoconiosis has 13 types including silicosis and coal workers pneumoconiosis [1, 2] . The treatment of patients with silicosis fibrosis remains to be improved; the study of diagnosis and treatment of silicosis thus should be launched.
Proteomics technology includes purification technology and protein identification technology. Mass spectrometry technology is the core of the protein identification technology [3] . The surface enhanced laser desorption ionization time of flight mass spectrometry (SELDI-TOF-MS) is a kind of ultramicro, high flux, fully automatic screening protein technology which can detect a variety of samples including serum, urine, and cell [4] . This research utilized the Xinjiang specialty drug, Vernonia anthelmintica Willd Injection (VAWI), for the treatment of patients with silicosis, and conducted detection of SELDI-TOF-MS to observe the curative effect on silicosis fibrosis patients treated with VAWI. We aim to study the effect of VAWI treatment on patients with silicosis fibrosis and provide a future basis for the rational development of novel therapy.
Materials and Methods

Clinical Methods
Selected Clinical Cases of Grouping Method.
According to the inclusion criteria and imaging technology of 600 cases of silicosis patients, we selected 40 cases. We divided these into two groups, A-Q and B-Q. After conventional 20 20 20 treatments and VAWI treatment, we got A-H group and B-H group.
Clinical Treatments.
As the basic treatments, the A-H group used penicillin and cephalosporin antibiotics supplemented with cough, phlegm, and asthma common medicine; VAWI group was given basic treatment + VAWI.
Dosing Methods.
The course of basic treatment is 15 days including iv fluids of antibiotics and oral drugs of cough expectorant antiasthmatic. 2 mL of VAWI was added with 10 mL of 0.9% saline in the atomization inhalation way, 2 times a day, 10 days to 15 days for a course of treatment.
Diagnostic Criteria.
According to GBZ2002 silicosis [5] , silicosis diagnosis aptitudes of physician diagnosis, such as reliable SiO 2 dust exposure history, X-ray radiography as the main basis, reference of clinical manifestation, and laboratory examination were considered, while other similar lung disease, control silicosis diagnosis standards were ruled out [6] . The silicosis patients were diagnosed with stage one, two, or three.
Clinic Information of Silicosis Patients.
Silicosis patients conform to silicosis pneumoconiosis diagnosis of the basic standards [7] . The patients enrolled in our study were aged from 60 to 80 years. We only reserved the male cases who cut mountains for railroad from 1950s to 1970s. Pneumoconiosis was found in all patients by chest X-ray detection.
Exclusion Criteria.
We selected first phase of pneumoconiosis without coronary heart disease, hypertension, rheumatism, diabetes, liver, or kidney dysfunction.
Serum Samples Information.
The study collected 20 clinical serum samples of each group including A-H, A-Q, B-Q, and B-H. These 80 samples were detected through SELDI-TOF-MS (see Table 1 ).
Equipment Instrument.
Ciphergen5 SELDI-TOF-MS (surface enhanced laser desorption ionization time of fight mass spectrometry) surface enhanced laser desorption ionization time of flight mass spectrometer (protein fingerprint device) (Northern District, CA, USA) was used in this study. ProteinChip SELDI system was used to quickly gain protein molecular weight map from a large number of complex biological samples as well as to find biomarkers. Surface enhanced laser desorption ion technology was used to capture, detect, and measure the molecular weight of peptides and proteins in complex biological samples [8] . 
Experiment
Analysis of SELDI Protein by Reading Machine.
After the elution step, the organic solution of energy absorption molecules (EAMs) is added. EAMs played a key role in ionization of the sample. After protein dissolved into a solution containing the EAM, the solution was to volatilize, and it formed in the chip's surface protein and cocrystallization of EAMs.
Chip in SELDI reading machine was analyzed, and the latter was a kind of time of flight mass spectrometry. Chip reading machine was a source of nitrogen laser that causes ionization reconciliation of adsorption process. The laser ionization energy induced protein ionization; then it transformed from crystal to gas.
Once into the gaseous state, proteins molecules were charged under the effect of a separation voltage quick movement, or called "flight"; separation voltage for all the molecules in the sample had the same effect, with difference in time of flight, according to the different molecular weight. SELDI reading machine recorded the time of flight and converted the data into molecular weight.
Contrast Strategy Transform.
The following comparison was conducted, respectively, and the data were collected for further bioinformatics analysis:
A-Q versus A-H and B-Q versus B-H for a total of 2 times.
Analysis of the Content.
Data analysis included data preprocessing, difference in PEAK screening, hierarchical cluster analysis, PCA, building decision tree model, the difference in the PEAK corresponding protein prediction.
Statistical Methods.
Statistical methods were poor application SPSS17.0 software (IBM, Armonk, NY, USA), quantitative data, two sets of equal variance, and using -test; two sets of heterogeneity of variance, with rank and inspection; disorderly classification data, using 2 test; and orderly classification data, with rank and inspection. Alpha = 0.05.
Results
Data Preprocessing.
Raw data were collected by Ciphergen Protein Chip Software and correction processing, the peak data were also determined, mass-to-charge ratio less than 1000 of the peak is substrate peak, filtered based on the peak conduct subsequent data analysis.
Differences in Peak Filtering.
Comparison between samples from different groups was conducted. The peak between two groups was determined by Wilcoxon sum rank statistics test, calculated using -peak value judgment whether or not there were significant differences in the two groups. With 0.05 or 0.01 for value to the value of threshold, at the same time combining OPLS-DA model first principal component of VIP (Variable Importance in the the Projection) values (threshold value > 1), select different peak. Differences between peak screening results were compared: A-Q versus A-H (Table 3) and B-Q versus B-H (Table 4) . 
OPLS-DA Model Building.
Using SIMCA software (V14, Umetrics AB, Umea, Sweden) orthogonal correction of model of the partial least squares discriminant analysis (OPLS-DA) maximizes the highlight model internal and predictive PCA (predictive component) related to the differences. The software used UV scaling for normalization of the data and selected the first principal component and the second principal component to modeling. The quality of the model was analyzed with 7-fold cross-validation test, after using cross-validation of 2 (to represent the interpretability variable) and 2 (on behalf of the predictability of the model) validity of the model of evaluation. After that, through the arrangement of experiment randomly for many times ( = 200) changing the order classification variables gain random 2 was corresponding to different values of validity of the model for further inspection, including for principal component number and for observation object (sample) number.
Model of accumulation explanation rate was shown in Table 2 . Figure 3 (f), displacement test (permutation test) diagram was shown in Figure 3 (g), and OPLS-DA load diagram was shown in Figure 3 (h).
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OPLS-DA of VAWI Treatments. B-Q group versus B-H group OPLS-DA score chart was shown in
The Decision Tree Model Analysis.
Decision tree referred to the use of tree structure to represent the decision set, which was a kind of intuitive knowledge representation method, as well as efficient classifier [9] . The main ideas of constructing the decision tree were based on information theory for the tool; in all nonleaf nodes select important properties or property groups in all nonleaf nodes for superincumbent training set until meeting the termination conditions. The decision tree consisted of a root node, number of leaf nodes, and some nonleaf nodes. Root node is corresponding to the learning task. Each leaf node contained a classification. Decision tree was an important method of pattern recognition [10] . Its advantage is that rules are clear, with high classification accuracy.
Using R Weka toolkit's J48 algorithm (Java version of C4.5 algorithm) in the training of the decision tree, then set the minimum branch as more than two samples (http://www .cs.waikato.ac.nz/ml/weka/) [11] .
Details were visible below, A-Q versus A-H and B-Q versus B-H. Figure 4 . Figure 5 .
A-Q versus A-H. See
B-Q versus B-H. See
Differential Protein Prediction.
Swiss-Prot was used as the standard protein data in the database. We compared the SELDI data and amino acids molecular mass in our own software to discover the most similar proteins as prediction results. The detailed predicted information was listed in Tables 5 and 6 .
Discussion
Pneumoconiosis is long-term inhalation of productive dust creative which is given priority to with pulmonary fibrosis of systemic disease and is one of the most serious occupational disease hazards in China. According to research, silicosis is the pathological changes of main pulmonary fibrosis [12] . The silicosis exact pathogenesis is still unknown, but a lot of evidence shows [13] alveolar macrophages, cytokines, Clara cells, oxidative stress, and the human's immunity to silica play an important role in silicosis occurrence and development. Because the pathogenesis of silicosis fibrosis is less known, treatment of silicosis has become a hot topic of current research [14] . In 1964, China government developed the western medicine aram si ping, then many other western medicines like piperaquine phosphate, hydroxy piperaquine phosphate, citric acid aluminum, and silicon, through a certain link in the process of pulmonary fibrosis to affect antifibrosis [15] .
Tetrandrine [16] is resistant to silicosis of Chinese patent medicine; it influences collagen cross-linking reaction, inhibits collagen synthesis, and has inhibitory effect on the lungs lipids, prompting lipid to dissipate. Moreover, it acts on pulmonary vascular smooth muscle, removes vascular spasm, reduces vascular resistance, improves tissue perfusion, accelerates silicosis variable dissipated, and so on. In recent years [17] , silicosis treatment study from the molecular level is also increasing, such as TGF- [18] , as the key active factor of silicosis fibrosis, which can be induced by P38 splitting the original activating protease (mitogen activated protein kinase, MAPK) signaling pathway activation and exert its biological effect [6] . The block of TGFmediated P38 MAPK pathway was considered to be one of the important ways to inhibit the silicosis fibrosis.
There is much research on stem cell at present [19] , including a lot of stem cells treatment research about a variety of diseases on clinic [20] . Ectomesenchymal stem cells (EMSC) were demonstrated in the treatment of pulmonary fibrosis disease in animal experiments. Stem cell and gene therapy jointly have been developed. MSC modified with hepatocyte growth factor gene recombinant adenovirus (Ad-HGF) was generated to EMSC. EMSC animal test showed that the curative of EMSC had better effect than MSC [21] . Our country also showed an MSC application in clinical treatment of silicosis. Although there are so many kinds of drugs in the treatment of silicosis, the overall effect is not agreeable [22] . All in all, it is of great urgency for us to test the curative effect of drugs listed.
Uygur classical medical recorded the Vernonia anthelmintica Willd functions such as cleaning abnormal phlegmatic temperament and abnormal black bile, spasmolysis, and relieving asthma and cough efficacy. This report was published in 1888. Vernonia anthelmintica Willd is a commonly used medicine. It is a typical medicinal resource in Xinjiang; the development of the medicine improves the economy of Xinjiang and people's living standard [10] . In 1998, sponsored by the ministry of health by the specialized research fund for the outstanding young scientific and technological personnel project "Vernonia anthelmintica Willd injection of preclinical studies," Vernonia anthelmintica Willd injection was commonly used on the basis of uygur prescribed preparations through extracting sflavone and lactone content [23] . He carried on the strict pharmaceutical experiment [16] , animal experiment, and clinical study, and the results showed that the preparation atomization inhibited the acute and chronic inflammation, restraining inflammation tissue PGE2, PGF1a synthesis, or release of inflammatory mediators. The asthma delayed-type hypersensitivities in peripheral blood, airway, and lung inflammatory cells infiltration were inhibited. The antigen against caused asthma symptoms was reduced. Antagonism of histamine and acetylcholine inflammation medium caused airway hyperresponsiveness and had obvious dosage-dependence manner. Clinical validation results showed that the treatment of asthma effective rate was 88.6%. In the end he developed the medicine successfully and applied for the patent. Subsequently, preliminary study revealed that VAWI inhibited rat pulmonary fibrosis [17, 18] , indicating that VAWI could affect rat serums IL-8 and TNF-and SOD and MDA and pulmonary fibrosis [24] . Proteomics technology includes purification technology, protein identification technology, and bioinformatics technology. The core technology of proteomics of comparative serum levels mainly contains the protein separation and identification technology. Mass spectrometry technology is the core of the protein identification technology. The most widely used technology at present is mainly the matrix assisted laser desorption ionization time of flight mass spectrometry (MALDI-TOF-MS) and electrospray ionization mass spectrometry (ESI-MS). On the basis of conventional mass spectrometry, to improve protein identification results, surface enhanced laser desorption ionization time of flight mass spectrometry (SELDI-TOF-MS) was developed.
This task group used Xinjiang specialty drug Vernonia anthelmintica Willd injection (VAWI) to treat patients with silicosis. Using series chips of different chemical surface modification can optionally be in combination with a set of proteins; by time of flight mass spectrometry detector, all proteins were determined in combination on the chip, and molecular weight was obtained by determination of flight time, following the analysis of protein profiles in different groups. This study via rapid high-throughput analysis of serum protein aimed to observe the VAWI curative effect for the treatment of silicosis fibrosis.
Taken together, our data demonstrated that there was obvious difference between silicosis patients before and after treatment in both foundation treatment group and VAWI treatment group. VAWI treatment in patients with silicosis fibrosis can lead to serum differences in protein expression. Further study will aim to identify the differential-expression proteins in the serum. 
